In the absence of evidence of a biotic agent as the primary cause of decline parameters of the A+B horizon were better indicators of decline than those of shore juniper (Juniperus conferta), abiotic factors were examined to of the C horizon. Supportive evidence for the involvement of these determine their roles in contributing to decline. Six of 20 edaphic components was provided by tissue nutrient analysis from landscape components measured in 20 landscape plantings were significantly plantings and from greenhouse studies of nutrient deficiencies and water interrelated to decline index in a multivariate principal axis factor analysis.
manganese, nitrate, total nitrogen, phosphorus, potassium, and four times in a complete randomized block design, and the zinc) were determined spectrophotometrically and soil reaction experiment was repeated once. electrometrically by NCDA.
Water stress study. In a preliminary experiment, xylem water Approximately 50 g (fresh weight) of actively growing (terminal potentials, as measured by a hydraulic press, of 2-yr-old unwatered shoots) juniper tissue was collected at each site. Actively growing plants decreased after 12 days when compared to those of plants tissue is considered the most accurate indicator of nutrient status watered regularly (6) . Plants growing in saturated soil moisture for conifers (17) . Levels of tissue nutrients (Bo, Ca, Cu, Fe, Mg, tended toward a more gradual decrease in xylem potential. Mn, N, P, K, and Zn) were determined spectrophotometrically by
To study water stress effects on shore juniper, three watering the Agronomic Division, NCDA.
regimes were established. Two-year-old shore juniper plants in a A multivariate factor analysis (principal axis method-no 1:1:1 (v/v) mixture of pasteurized soil, sand, and peat in 3.7-L rotation) was performed for all 20 variables for all data together plastic containers were watered as needed, placed in saucers of and for single C horizon and A+B horizon samples separately.
water, or subjected to cycles of no water for 12 days followed by a Variables unrelated to decline rating in this preliminary factor thorough watering on the 13th day. Plants were observed for analysis were omitted from the final factor solutions. Factor chlorosis, necrosis, and wilting. Treatments were replicated five loadings greater than or equal to 0.35 indicated interrelationship times in a complete randomized block design, and the experiment among variables within a factor (3, 11, 12) .
was performed four times. Nutrient deficiency study. Roots of 9-mo-old rooted shore juniper cuttings were rinsed with distilled water and potted in RESULTS distilled water-washed sand in 7.5-cm square plastic pots in clay saucers. Plants were watered alternately with distilled water and Edaphic components study. Junipers at any one site were Hoagland's solution deficient in specific nutrients (9) . The resulting generally homogeneous in decline rating. Mean decline ratings per treatments were the complete nutrient complement and the site ranged from 1.2 to 8.6. Soils from all survey sites had been complete nutrient complement minus Ca, Fe, Mg, N, P, K, S, or previously disturbed. Most sites had apparently been filled, in micronutrients(B, Cu, Mn, Mo, and Zn). Height and width ofeach many cases with parent material after road or building plant were recorded at 0, 4, 8, and 12 wk after potting, and plant size For sites in which soil horizons could not be distinguished indices [(h + w)/2] were calculated (7). Treatments were replicated (highly disturbed, undifferentiated soils), decline rating and the nine soil variables included in the factor analysis were highly interrelated in Factor 1, which accounted for 75% of the overall (3, 13, 14) . rating in Factor 2, which accounted for 35% of the overall variation ( Table 3) . Table 2) . decline rating in a linear relationship (P <0. 10) ( Table 2) . Clay + silt, magnesium or log magnesium, nitrate or total All tissue nutrients examined were significantly interrelated to nitrogen, and phosphorus were the only variables consistently decline rating (Table 7) . Calcium was directly correlated to decline interrelated to decline rating in factor analyses of all three types of rating and phosphorus and potassium were inversely correlated soilsamples. A greater proportion ofvariation in decline rating was with decline rating in linear relationships (P <0.05) (Table 8) . explained by the surface soil data than by the subsoil data;
Means and ranges of tissue nutrient data are also presented in therefore, data from the surface soil were used with data from the Table 8 . sites where horizons could not be distinguished to determine an Nutrient deficiency study. After 4 wk, the percentage increase in overall factor solution for all sites sampled. The decline rating was the plant size indices for plants growing in N-deficient medium was interrelated with six soil variables in all four factors (Table 5) . A significantly less than the percentage increases of the control and total of 95% of the variance in decline rating was accounted for by the plants growing in the other nutrient-deficient media (Fig. 1) . the four factors. Means and ranges of these edaphic parameters are Eight weeks after transplanting, percentage increases in plant size given in Table 6 .
indices for plants growing in N-and P-deficient media were significantly less than for control plants receiving all nutrients. Basal chlorosis was evident on N-deficient plants 8 wk after foliage alone would be difficult without additional information.
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Our data suggested that soil nutrient levels, soil clay + silt content, 
